Researchers have found that there are a variety of stable emotion-related traits. For example, in addition to varying in the extent to which they experience pleasant and unpleasant mood, individuals vary in the intensity and variability of their emotional experiences (e.g., Eid & Diener, 1999) . These two emotional traits tend to be highly correlated (Emmons & King, 1989) and are distinguishable from individual differences in the valence of emotional experience (i.e., pleasant vs. unpleasant mood). Elevated levels of emotional variability (sometimes referred to as affective lability) and emotional intensity make up what many psychopathology researchers refer to as affective instability (Miller & Pilkonis, 2006) . There are two ways in which affective instability (i.e., elevated levels of emotional variability and intensity) is distinguishable from broader constructs such as emotion dysregulation. First, we consider the components that make up affective instability (i.e., elevated levels of emotional variability and intensity) to be overt behavioral outcomes of perturbations in a variety of emotion regulation processes (e.g., Thompson, Dizen, & Berenbaum, 2009 ) that collectively make up emotion dysregulation. Second, constructs such as emotion dysregulation include additional characteristics, such as understanding of emotions, and are manifested in additional emotional traits, such as anxiousness and irritability (e.g., Gratz & Roemer, 2004; Livesley, Jang, & Vernon, 1998) .
Affective instability is a central feature of borderline personality disorder and bipolar disorders (e.g., Henry et al., 2001) . It is also asso-ciated with a variety of other mental disorders, including the majority of personality disorders (Miller & Pilkonis, 2006) and depression (Angst, Gamma, & Endrass, 2003) . In addition, affective instability is associated with functional impairment and suicidal behaviors (Bagge et al., 2004; Miller & Pilkonis, 2006; Yen et al., 2004) . As proposed by others (e.g., Siever & Davis, 1991) , we hypothesized that affective instability is a stable personality trait that increases vulnerability to a variety of mental disorders (e.g., borderline personality disorder, mood disorders).
Because of its significance, it is important to determine the etiology of affective instability. In the present study, we explored whether affective instability is associated with family history of mood disorders. We hypothesized that the two would be associated based on (a) the findings of past research documenting an association between borderline personality disorder, of which affective instability is a component, and family history of mood disorders (e.g., Links, Steiner, & Huxley, 1988) ; and (b) our expectation that family history of mood disorders reflects, at least in part, a disposition to emotion dysregulation, which might contribute to affective instability. In fact, some researchers have posited that borderline personality disorder is part of an affective or bipolar spectrum of disorders (e.g., Deltito et al., 2001 ). To our knowledge, the possibility that affective instability (as opposed to borderline personality disorder more broadly) is associated with a family history of mood disorders has not been examined in past research.
In addition to examining family history of mood disorders, we also explored what we believe is an understudied and potentially important phenomenon-neurodevelopmental disturbances. Given the wide variety of cortical disturbances associated with so many mental disorders, it is not surprising that it has been hypothesized that perturbations in brain development play a role in the etiology of psychopathology (e.g., Fatemi & Folsom, 2009; Sanches, Keshavan, Brambilla, & Soares, 2008; Walker, Sabuwalla, & Huot, 2004) . Based on the premise that affective instability reflects, at least in part, one or more disturbances in emotion regulation, and the evidence that various brain regions and neural circuits play a role in emotion regulation (e.g., Davidson, Fox, & Kalin, 2007) , it seems plausible that neurodevelopmental disturbances are associated with affective instability.
In the present study, we examined markers of abnormal neurodevelopmental processes that are presumed to have occurred prenatally or during very early childhood. Specifically, we examined minor physical anomalies (MPAs), inconsistent hand use, and dermatoglyphic asymmetries. MPAs are mild errors in morphogenesis (e.g., adherent ear lobes; a large space between the first and second toes). Although the precise etiological origins of MPAs are not fully understood, they are believed to have prenatal origins, most likely during the first or second trimesters of gestation when most ectodermal derivatives are under development (Green, Satz, & Christenson, 1994) . Considering that these areas share common embryonic (ectodermal) origins with the brain, MPAs are thought to be biological markers of neurodevelopmental disturbance (Tarrant & Jones, 1999) . In fact, MPAs have been found to occur more frequently in individuals with a range of developmental disorders, such as autistic spectrum disorders and mental retardation (e.g., Smith & Bostian, 1964; Tripi et al., 2008) , in individuals with schizophrenia (for a review, see Weinberg, Jenkins, Marazita, & Maher, 2007) , and in individuals with bipolar disorder (for a review, see Tenyi, Trixler, & Csabi, 2009) .
Like MPAs, the precise etiology of atypical hand use (of which inconsistent hand use is one type) has yet to be fully elucidated. However, the most likely time period of this neurodevelopmental deviation is the second trimester, when initial lateralization of the central nervous system occurs (Weinberger, 1995) and the direction of hand preference becomes detectible (Hepper, Shahidullah, & White, 1991) . Atypical hand use has been found to be more common among individuals with autism and mental retardation (Soper et al., 1986; Soper, Satz, Orsini, Van Gorp, & Green, 1987) and among individuals with schizophrenia (Green, Satz, Smith, & Nelson, 1989) . In a relatively recent study, Fasmer, Akiskal, Hugdahl, and Oedegaard (2008) found that nonrighthandedness was more common among individuals with cyclothymic, hyperthymic, or irritable temperaments.
Like MPAs and inconsistent hand use, the precise etiology of dermatoglyphic asymmetries is not certain, although dermatoglyphics develop between the 10th and 16th weeks of gestation. Because the skin and brain develop from the same ectoderm, deviations in dermatoglyphics are thought to reflect neurodevelopmental disturbances. Several studies have found that individuals with schizophrenia exhibit greater dermatoglyphic asymmetries (e.g., van Oel et al., 2001) .
Most contemporary models of mental disorders posit that psychopathological outcomes are the result of multiple interacting etiological factors. For example, the impact of genetic variations may depend on environmental factors (e.g., Moffitt, Caspi, & Rutter, 2006) , and the impact of some genes may depend on the presence of other genes (e.g., Wang et al., 2009) . We tested the hypothesis that neurodevelopmental disturbance would moderate the impact of family history of mood disorders on affective instability. This hypothesis was guided by the premise that the impact of family history of mental disorders might be particularly strong among individuals whose brains are not developing in an optimally healthy way and are therefore biologically prone to emotion dysregulation.
Method Participants
The participants were 303 adults (53.1% women) between the ages of 18 and 89 years (M ϭ 43.2 years, SD ϭ 17.6). Of those who reported their ethnicity (98.7%), the sample was mostly European American (78.9%), with 9.4% African American, 5.4% Asian American/ Asian, 2.7% Latino/a, 1.7% biracial, 1.3% Native American, and 0.7% "other." These individuals were participating in a large project examining pathways to disturbed emotions, perceptions, and beliefs (Berenbaum et al., 2008) . The only exclusion criteria were inability to speak and understand English and meeting diagnostic criteria for Criterion A of schizophrenia as determined using the psychotic disorders module of the Structured Clinical Interview for DSM-IV. Participants were recruited from the general community, although individuals who reported signs of schizotypal traits were oversampled. Despite doing so, only seven individuals met full diagnostic criteria for schizotypal personality disorder. After complete description of the study to participants, written informed consent was obtained.
Procedure
Affective instability and borderline personality disorder traits. Borderline personality disorder traits were assessed using the Personality Disorder Interview-IV (PDI-IV) (PDI-IV; Widiger, Mangine, Corbitt, Ellis, & Thomas, 1995) . In this semistructured interview, participants are asked a series of questions. For example, to assess affective instability, participants are asked questions such as "Does your mood tend to shift from one feeling to another, even during the same day?" and "Does it seem to take very little to get you upset, anxious, or angry?" For clarification, these questions are followed up as needed, with the trained interviewers making a single dimensional rating of affective instability (0 ϭ absent; 1 ϭ subthreshold; 2 ϭ present; 3 ϭ severe). Interviewers were trained by Thomas Widiger, the lead developer of the PDI-IV. Interviewers were blind to the participants' family histories of psychopathology and their signs of neurodevelopmental disturbance. A second trained member of the research team (also blind to the same scores) listened to recorded PDI-IV interviews and independently rated the same criteria. When raters disagreed about whether a criterion was above or below threshold or disagreed by more than 1 point, the research team discussed the case and resolved the disagreement by consensus. Other disagreements (e.g., one rater assigned a score of 2, and the second rater assigned a score of 3) were resolved by using the mean of the two raters. Interrater reliability of affective instability ratings, measured using the intraclass correlation coefficient, treating raters as random effects and the mean of the raters as the unit of reliability, was .91.
To test whether associations with affective instability might merely reflect associations with borderline personality disorder traits (rather than being associated specifically with affective instability), we computed a score sum-ming across the eight diagnostic criteria other than affective instability. Interrater reliability of this borderline personality disorder eightcriterion score, measured using the intraclass correlation coefficient, treating raters as random effects and the mean of the raters as the unit of reliability, was .96. As expected, in the present sample, affective instability and the borderline personality disorder eight-criterion score were significantly correlated, r ϭ .52, p Ͻ .01.
Family history of mood disorders. We examined the lifetime prevalence of depression and mania in participants' first-degree (i.e., parents, siblings, and children) biological relatives. Participant responses were coded following the Family History Research Diagnostic Criteria (Andreasen, Endicott, Spitzer, & Winokur, 1977) . To receive a diagnosis of depression, a family member must have experienced at least one period of 2 weeks or longer with depressed mood co-occurring with at least one other indicator of depression (e.g., suicidal behavior, hospitalization). To receive a diagnosis of mania, a family member must have experienced euphoric or irritable mood with at least two other symptoms of mania (e.g., talkative, decreased need for sleep) co-occurring with one other indicator of mania (e.g., treated for manic-like symptoms).
The interviewers who coded family history of mood disorders were aware of the participants' own history of mood disorders but were blind to the participants' levels of negative affect and borderline traits (including affective instability). Given that not all relatives had lived through the age of risk (e.g., a 20-year-old relative without a history of depression may yet develop the disorder), age-corrected prevalence or morbid risk of mood disorders in biological first-degree relatives was calculated using the Weinberg abridged method (Slater & Cowie, 1971) . The risk period for depression and mania was 18 -59 years.
Neurodevelopmental disturbance. To assess MPAs, we examined morphology of six specific body regions (head, eyes, mouth, ears, hands, and feet) using the original 18 items from the Waldrop and Halverson scale (1971) supplemented with four additional items from the ear and mouth regions (ear lobe size, anterior ear helix shape, palatal ridges behind upper teeth, and bifid/clefted tongue) in order to improve coverage of minor physical anomalies in these regions. The Waldrop and Halverson scale has been used extensively in previous research on psychopathology (e.g., Green et al., 1994; Weinstein, Diforio, Schiffman, Walker, & Bonsall, 1999) . Assessment of MPAs was performed by graduate research assistants who had undergone systematic training in the administration of the scale. Most items were scored as either absent (0) or present (1). In accordance with recent scoring modifications (i.e., Ismail, Cantor-Graae, & McNeil, 1998) , specific items (e.g., fine hair) were weighted (and thus were scored 0 -2). Head circumference was scored using published norms (Eichorn & Bayley, 1962) . Distance between tear ducts was scored using the sample mean and standard deviation. For both head circumference and distance between tear ducts, we coded participants with scores more than 1.5 standard deviations above the mean as having an MPA on these items. Individual item scores were summed to yield a total MPA score. The "number of (ear) asymmetries" item from the original Waldrop scale was not included in final calculations because of problems that arose in assessing and scoring this item. Participants with missing data for three or more of these items were excluded from final analyses.
Inconsistent hand use was measured using the Hand Preference Demonstration Test (Soper et al., 1986) . The test consists of eight items that are intended to assess participants' hand preferences over a wide range of activities. For example, participants were asked to pick up a spoon (placed directly in front of them), and the experimenter recorded which hand the participant used. This eight-item task was administered three times over two days. Consistent with past research (Green et al., 1989) , the majority of participants rarely, if ever, used different hands to perform the same action across trials. Following Green et al. (1989) , we divided participants into those who used different hands on two or more occasions (n ϭ 48) and those who used different hands at most one time (n ϭ 247); we refer to the former group as the inconsistent hand use group.
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Ridge count asymmetries were measured to examine dermatoglyphic asymmetries. The number of dermal ridges for each fingertip was counted with the assistance of Afix Comparator software (Lynn Peavey Co., Lenexa, KS). Following Weinstein et al. (1999) , we computed the absolute difference between the numbers of ridges on each pair of corresponding fingertips on the right and left hands, which were summed to compute a total asymmetry score.
Negative affect.
Negative affect experienced over the past month was measured using the 10 negative affect items from the Positive and Negative Affect Scale (Watson, Clark, & Tellegen, 1988) supplemented with five primarily low arousal negative affect items (i.e., frustrated, down, anxious, grouchy, sad); ␣ ϭ .94.
Personal history of mood disorder. Lifetime and current unipolar and bipolar mood disorder diagnoses were assessed using the mood disorders section of the Structured Clinical Interview for the DSM-IV (First, Spitzer, Gibbon, & Williams, 1998) . Interviews were recorded and were rated by a second diagnostician. Interrater reliabilities, measured using kappa, were 0.90 and 0.95 for current and lifetime major depressive disorder and 1.0 for both current and lifetime bipolar disorder. Approximately half (52%) of participants had lifetime unipolar diagnoses, 5% had lifetime bipolar diagnoses, 9% had current unipolar diagnoses, and 0.67% had current bipolar diagnoses.
Results
We began by examining whether the hypothesized predictors of affective instability, family history of mood disorders, and signs of neurodevelopmental disturbance were associated. Correlations among these variables and descriptive statistics are presented in Table 1 . As can be seen in Table 1 , as expected, family history of depression and family history of mania were significantly correlated. Also as expected, MPAs and inconsistent hand use were significantly correlated. In contrast, ridge count asymmetries were not significantly correlated with either MPAs or inconsistent hand use. Family history of mood disorders was not significantly associated with signs of neurodevelopmental disturbance.
To examine whether affective instability was associated with family history of mood disorder, neurodevelopmental disturbance, or their interaction, after having taken into account age, gender, and negative affect, we conducted hierarchical regression analyses (using centered variables), entering age, gender, and negative affect in the first step, a family history of mood disorder variable and a neurodevelopmental disturbance variable in the second step, and the interaction between the family history and neurodevelopmental disturbance variables in the third step. Thus, for all three signs of neurodevelopmental disturbance (MPAs, inconsistent hand use, and ridge count asymmetry), we conducted two regression analyses (testing moderation of family histories of depression and mania), for a total of six regression analyses. Ridge count asymmetries were not significantly associated with any of the other variables measured in this study, nor did they significantly moderate any associations. In contrast, as summarized in Tables 2 and 3 , family histories of mood disorders interacted with both MPAs and inconsistent hand use to predict affective instability. The sizes of these moderation effects were notable; as pointed out by several researchers (e.g., Champoux & Peters, 1987; McClelland & Judd, 1993) , the change in R 2 due to moderation ef- fects are typically quite small, and changes as low as .01 are usually considered important. The nature of the moderation effects are illustrated in Table 4 . In all cases of moderation, the pattern was remarkably consistent: Family history of psychopathology was associated with affective instability among individuals with higher levels of neurodevelopmental disturbance, but was weakly or not at all associated with affective instability among individuals with lower levels of neurodevelopmental disturbance. On the left side of Table 4 , we present the correlations between affective instability and the family history variables separately for individuals with inconsistent and consistent hand use. Among individuals with inconsistent hand use, affective instability was significantly associated with family histories of depression and mania, with the association with family history of depression being particularly strong. In contrast, among individuals with consistent hand use, the associations between affective instability and family history of psychopathology were much smaller, with only family history of depression being statistically significant.
Because MPAs were scored dimensionally (whereas we treated hand use inconsistency dichotomously), we decomposed the interactions between MPAs and family history of mood disorders by computing simple slopes following Aiken and West (1991) . To examine the effects of family history of psychopathology when MPAs were low, we conducted regression analyses centering MPAs at 1 standard deviation below the mean. To examine the effects of family history of psychopathology when MPAs were high, we conducted regression analyses centering MPAs at 1 standard deviation above the mean. The results of these analyses are presented on the right side of Table 4 . Predicting affective instability among individuals with high levels of MPAs, the standardized beta coefficients were statistically significant for family histories of depression and mania. In contrast, among individuals with low levels of MPAs, family histories of depression and mania were not significantly associated with affective instability. We next tested whether the interaction effects predicting affective instability might merely reflect associations with borderline personality disorder traits (rather than being associated specifically with affective instability). We tested this possibility by conducting regression analyses in which we entered on the first step the sum of the remaining eight borderline personality disorder criteria. In three of the four analyses, the interaction of the family history of mood disorder and the neurodevelopmental disturbance variable significantly ( p Ͻ .05) improved the prediction of affective instability. In the fourth analysis, the interaction of family history of mania and inconsistent hand use no longer significantly improved the prediction of affective instability, although the results were in the expected direction (⌬R 2 ϭ .01, ␤ ϭ .09, p ϭ .13).
In our final set of analyses, we conducted regression analyses similar to those described above (i.e., entering potential confounding variables on the first step) to test whether the interaction effects predicting affective instability might merely reflect associations between affective instability and either current or lifetime history of major depressive disorder or bipolar disorder. It was important to examine this because, as expected, levels of affective instability were elevated among individuals with current or lifetime unipolar and bipolar mood disorders ( ps Ͻ .01; effect sizes, measured using Cohen's d, ranged from 0.48 to 3.18). The interactions between neurodevelopmental disturbance variables and family history variables significantly ( p Ͻ .05) predicted affective instability in 13 of the 16 analyses and fell just short of significance ( p ϭ .06, p ϭ .06, and p ϭ .11) in the remaining three analyses.
Discussion
Although previous research has found that family history of mood disorders is associated with borderline personality disorder as a whole (e.g., Links et al., 1988) , this is the first study to document a link between family history of mood disorders and affective instability. It will be important for future research to determine whether the link between affective instability and family history of mood disorder reflects an association between affective instability and (a) the genes associated with family history of mood disorder or (b) the environmental factors associated with family history of mood disorder. We believe the former is more likely given that the results of past research suggest that affective instability is influenced by genetic factors and not by shared environment (Jang, Livesley, Vernon, & Jackson, 1996; Oniszcenko et al., 2003) .
The contribution to affective instability of the interaction between family history of mood disorders and signs of neurodevelopmental disturbance was not eliminated when taking into account (on the first step of the regression equa- tion) negative affect or the sum of the remaining borderline personality disorder traits. That there may be a specific pathway to affective instability that is independent of related emotion and personality variables is consistent with the findings of Silverman et al. (1991) , who found that the familial transmission of affective instability appears to be relatively independent of the familial transmission of impulsivity. Such a possibility is also consistent with the findings of Zanarini et al. (2004) that affective instability is more discriminating between the relatives of individuals with borderline personality disorder and the relatives of individuals with other personality disorders than is borderline personality disorder as a whole. We tested the hypothesis that affective instability happens to be associated with the interaction of family history of mood disorder and signs of neurodevelopmental disturbance merely because affective instability is a sign of, or is associated with, a personal history of mood disorders. This possibility was rendered less plausible by our finding that the interaction of family history of mood disorder and signs of neurodevelopmental disturbance continued to predict affective instability even after taking personal history of mood disorder into account. These findings are consistent with, but by no means prove, that there is a set of genes that contributes to both affective instability and mood disorders and that plays a particularly important role among those individuals whose neural development is disrupted by factors occurring prenatally or very early in life. Although not directly tested in this study, these results are also consistent with the hypothesis that the links between mood disorders (as well as other disorders such as borderline personality disorder) and the genes that predispose to mood disorders are at least partially mediated by affective instability. Future longitudinal research will be needed to explore such mediational hypotheses.
The present study suffered from several methodological limitations that should be addressed in future research. First, affective instability was measured using a single global rating. Although the rating of affective instability was based on far more information than is provided with a single item from a questionnaire, and these ratings were quite reliable, a global rating leaves unanswered the question of which specific aspect of affective instability was associated with the interaction of family history of mood disorders and signs of neurodevelopmental disturbance. It will therefore be important for future research to measure separately the two facets of affective instability: affect intensity and emotional variability. Second, the reliabilities of MPAs, ridge count asymmetries, and family history variables were not measured. Thus, it is possible that these variables were not rated as reliably as in past research, which could have led us to underestimate the strength of their associations with affective instability. Third, the sample was not representative of the general population. In particular, even though individuals with psychotic disorders were excluded and few individuals met full diagnostic criteria for schizotypal personality disorder, participants tended to exhibit more schizotypal traits than would be found in a representative sample.
In addition to the methodological limitations, there are several additional reasons why it will be important for future research to replicate and extend the results of the present study. First, although we had broad theoretical reasons to expect signs of neurodevelopmental disturbance to moderate the impact of family history of mood disorders, this expectation was not based on specific findings from past research. Second, only two of the three signs of neurodevelopmental disturbance moderated the impact of family history of mood disorders. It is worth noting, however, that the two signs that did moderate family history have the greatest evidence of being associated with developmental and mood disorders. Third, both family history of mood disorders and sign of neurodevelopmental disturbance could reflect both genetic and environmental influences. Ideally, future research will explore which combinations of specific genes and specific environmental factors contribute in which specific ways to affective instability. Although, as is almost always the case, there remain unanswered questions, the findings of the present study provide important clues for understanding the etiology of both affective instability and a variety of different mental disorders (e.g., borderline personality disorder, mood disorders).
